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(57) Abstract: A high performance, mechani- 
cally-driven reflector antenna in which small size, low 
attitude and wide angle scanning can be realized. The 
antenna comprises a main reflector (1), a sub-reflector 
(2), a primary radiator (3), a first circular waveguide 
(4) connected with the primary radiator and having 
a plurality of bends, a first circular waveguide rotary 
joint (5) connected with the first circular waveguide, a 
second circular waveguide (7) connected with the first 
circular waveguide rotary joint and having a plurality 
of bends, and a second circular waveguide rotary joint 
(8) connected with the second circular waveguide and 
having the direction of rotational axis different by about 
90° from the first circular waveguide rotary joint 
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b, 2 0 a, 2 0b&m&frMmS&ilVX<D*7'*2±Mftm%ift&^ 2 2 a, 
22b, 2 3a, 23b, 24a, 24b, 25a, 2 5bttJ©g#»fs 3 0 
a^«fcV3 0-bt±j©^#«WHlST^«[|HlJ»-e*So 

ciciTs RtB^^P-* U— > h 5 as 5 b©0i^t±H— Uttfcfc 

StS2^S|-rS*¥lB±fc«>So ^fes $©£318^2 2 a, 2 2 b, 2 3 a, 
2 3bHs SifiiBrtfcT9 0JS^^fnffl* J i.H®^> 3ffiJ?fr&U 

4b, 25a, 25b«s itlfifct 9 Oftt^rftft*** HI^> h*g|5& 4® 

WH®T^KHIB&3 0 a43<tTjc3 o bttE-^fcT¥frE1t;*ftTl^ 
fc> SMtla^ 1 b*«t0f-tifcttl*»3 a, 3 b H:±#£l6l^T»S;*fts 
©JSf5f§i2a N 2bt±T3Gf&lRJV , »T»B;*;iiT^£o 
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R1»P let bA#£ftfe£f 3£ls ttRU±D-^'J-^a'f>h8*5 

P2tAMtl§o d£T% tt$R lfci-te:/*A7&Rig$ftS8£&2 l©4g?P 3 

ttttffl*fc*tfc3ftfcWtR 1 fct» J©MRWSHlBT^ttiatt3 0 afciot 
mm.R 1 a:fc«fc.tfR 1 bfc«^2^E^n5o 

£§#2 0 aCQ^P 3 tAA^ti-So 1 attHtffiieRffitfcfciae 

m^nfem. IE^tB-RtB^M^-^I 6 a, n-#U-^3>f >b5a*3«J: 
t>*JE^B-RB^^^-^ 1 5 a&ffliSU *:T*.MBRMB8£#'l 9a© 
^P 2£A±>£n3o ^bT. ItR l afcJHr:7*2xfl2Rig8E$g£Sl 9 a© 

■fe^^BRit^l 8 aCD^^P 3tcA^tiSo «$?R 1 a& 

H^JfeRli^Kl^m^nfe^ — &ij^»3 aiS,fctfBJKSM&2 a^lti 

mm^ ftmztifcm&R 1 b&s Mitt 2 4b*^»ut-fe^A® 

0 b©^P 3i3A^J^n^o CLd"^ **R 1 bt±StF*J6R" 
fi«Kl*lll^nfe«x IE^-RT^&WtWII 6 b, P-^'J-^a-f >b 
5 bcfe^tfjE^B-RBaSSMS 1 ---^ 1 5b^IIU -fe:/* A7&Rfl§$[$B3y» 
1 9 bOSK^P 2i3A^^n^o ^UTs IKftR 1 btt-fe^A?&R«*»£fe# 
1 9 b^ig^P 3^^©^A*^tlSjg«l^{c^^n§o 

||[*ffl*fc*|ft*nfc«»Rlbtt;'^#*«2 2b*ftfe»bT 

££t?s R<B«CD«»R l* I ^*^tf2 2 a~2 5b^^»t3tt©# 
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* fes U -S> a >f > h 8 * J;tJf 5 a, 5 b J±R^?TiT E ll^E- K ft 

tos IB^lgti-^gSJK^fe^ns fro. Sl^lft^ttft»fcdC£ft<:^^:* 
$ft/g0i&Bi$i <fc D ±SB©T ft <fc t> < Kti-r 5 £ 4: * § £ 

■||StS©?&«B 6 . 

EI 1 2 43<tOT 1 3 fc:j3V>t\ El 1 0 43 itflU 1 1 fc.m-r^M<DJ&m 5 fcP— 
^ftf*UT J &©SiHJ3B:«B&-rSo $rfc&8F^fc b*C>. 3 8 aOT 
3 8 b«P37B#^WTfe5o 

CMv £J£M*1 a s 1 btt»»±^ftlnI^Ta8:a*nN ®Slt«E2.as > 2 
bt±#»T;5fftffi^T»fi£*T/> -»*^3a, 3 b »7K¥#lsl£li^Ti§!fi 
SttTV^o ^Sitaias 1 bilgJKS5r^2a N . 2 bO**^^— 

mzmmz-D^-cmm-rzo 4\ n§»»fT eii^e- kcd^m^©*^ 

R 1 1 «k t> A££*ifc£-rs^ «»'R 1 (io-^ U-5>a>f > b 8*5 
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8&R 1 :a*m 1 bJd«;b2^#IB£3T,3o 

#E<**ife««R 1 afcfc, <S«[^«|llKi:UTC0Hzr^A^HiB«^*2 0 
aCDigFPP 3fcA#£*i5o ziciTN S$R 1 attHlfJ&ifeRfcSfcftftSJifc 
#s IE^7B-RB#^^-^^ 16 a, RJB#»^3 8 a^IJiU 
3 a:i3<fctf»JR*M*2 a$^UT±Mltil a J; t) S^'^&JfcRiB&fc btM 

4S2 0bO«?P3fcX**Ji5« itR.l b ttWW&SERiBSftfc:* 

ife^nfc^ iE^-RB#^W^-^ 1 6b s Rtem®M^> K3 1 b£M 
U -^^3 b^«t^SiJM*f^2b^^bT^SI>r^ l biDS^HR 

is < b ttmttfi irti £ * & ^m*** & -<, 
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IHl 4j3irJil 5£;fcV>Ts Ell 2 43«tOTl 3 ^^fliS©^®! 6 
^{i|^-^F-§-^^bT^CDB^0^MB&-r-So frfcft^fcbTs 3 9 a, 3 9 

$^f§fcf^Tfii#Mg3 9-4 0£fflV>nH ^?>{3J!z:^C^oT^# 

m 1? t) ^ EI 1 7 &|5j±® it* & & o 

Ell 6 25J;OT1 7£:fel>Ts Ell 4 43«t^Ell 5 (3^^Slg©BS 7 tm~ 
gl5^aiU-^^ftUT^O^B^(±#B&^-5o 3 1a, 3 1 

±£Bbfef£^©7T^6~7T-fc^ -&£fclt^3a, 3 b &7j<TOfafclWTlS: 
«bTV^*P\ 01 6*±tFB|l 7i3^-TJ;at, -&#tft#|3a, 3b££4#> 
±7S-i3lRlifCtSBU P3B#^3 8£ft;LT, RJ&*$fc«^> K3 1 a, 3 1 
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m 1 8 j±x ^ (DmmcDmmomm 9 £ £ zmm.m&MWzy' y^i-mmomm 

ETCfetK lai 9J±.H±®B|-C&So 

Ell 8* 4 OT1 9 fc&l^Ts la~ldii±Sm 2 a~ 2 d fc£HI£!&fc 
, 3 a~ 3 dtt— ifc6fcl*S> 3 8a-3 8dttR^IS^ 1 6 a~ 1 6 d j3 <fc 
VI 7 l^JE^m-m^^^—^ 2 0 a~2 0 d:fc£tf 2 1 fct-fe^ AJBR 
«&f8£»x 3 0 a~ 3 0 f &$£tT^^H® T^0^ 4 1-44 fctjejfc** 

° 

a~l d«£4®±;fr£|pJ^Ti§iB£;Hs IiJMM^2a~2 
dtt&»T;fr&faV>TffiB£ftN — }fcftt*&3 a~3 d^TK^Iai^lnlV^-rigg 
^tbTV^o iMil a~l d33&Zfim&.Mm.2 a~2d©^*s|H— tt 

R1WP UDA^IifeJin^ «i£R lttn-^ij-ya^>h8*' 
P2icA^^n-5o d£T?> «RR ltt-fe^A^RIB«E^«2 lCDSg^P 3 

mtilR 1 e^itfR 1 f J3tt;*2^9-lE£ft3o #IE£*lfem$?R 1 e«±jg^# 

If 4 l&3£oT$©£^«^H®T#lftlElES3 0 a fcA^tiSo CdT^ 

R 1 e«T#telIIft3 0 afc£oT«$R i a*«k.l5R 1 b fcS^j 2 m&ffl$tl 

#IE£ftfc**£R 1 atts -fe^AJBP3«««^»2 0 a©iT?P 3 CA*^ 

m?—'* 16 a, n— ^ U— s;s>T > h 5 aj3«3:UfR^#^W3 8 a&SKflU 

-WS 3 a *fJ: VBIKSrtl 2a^ bT^tJii 1 a «t D S+^*lfeRfll* 

22 




PCT/JPOl/06237 



WO 02/071539 PCT/JPOl/06237 

mmt, frmztifemmR 1 b& s -fer^A®niiM^2 o b©^?p 3 

tB^^t"— ^ 1 6 b N D — # U — V s-f > h 5 b:fc £7jep3 7 B2#$c^> K 3 1 
b U 3 b 38&Tfm£iMm 2h&ifr hX£&mM lbj:?)^ 

®T#H&[DS&3 0 a£A;b£*i3o ;L£-e-. m$LR 1 f & T ^il£tUS§ 3 0 cfcj; 

#IE£ftfcm$R 1 c&, ^^A7BR{i^^t§2 0 c<D^P3£A;b£ 
f-/tl6c s D— ^ U— ^3-f> h 5 c^5ctr>*P3^#^3 8 c^MtIUs — 

3f$^^— 71 1 6-cU D— * U-^a-f > h 5 d^itfRB^m^V K 3 1 

d %m.m u -^m^3 d tezmmmm. 2 d vx^mm 1 d £ d 

D— * y-^a-f > h 8>£-&itfcJW#t3 a~3 d^-e©^«Hl{^OA 
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mmcomm 1 o . 

ei 2 o z&mjkDmmcDfcn 1 o s^Miga&^^T>^^a©{ii 

MEIT'&tK SI 2 l»I^I±®lll^fe§o 
i2 0 43^^0 2 lte^T, Ell e^itFil 7 izmfmM(DMM8 tm— 

M\E\ffi£lsX(DimfrWim, 3 3 a, 3 3bl^M> 3 4 a~3 4 cli9 Otn 
-f y FEIHk 3 5 a, 3 5 b ttffiJtWUMSS. 3 6 a, 3 6 b.tt»m*«9fi 
§§ s 3 7 a, 3 7 bOT^*B§re&3o 

2 0W2 lf37jVr£-5£s fi#»S3 2s ^»#3 3 a~3 3 b, 9 Ojg^ 
^ y FEES 3 4 a-34 c. <£^*ii|g.§|3 5 a~3 5 b, iSm*tifS^I3 
6 a~ 3 6 bs *J:OTT*Sfffi#3 7 a~3 7b£i§!fcmfc^ feliE^.fcWjBKR 

MjCQtBH 11. 

D s El 2 3 &.H±BE)"e& § o 
El 2 2:fc < fctJ c Ei2 3t^t> 012^^15131 3 Hzmir^MOM^ 6 
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o 

<gp_^ U „^ 3 ^> h 5 a^lSfiU RB#«® 3 8 b fc^r* A^RfiSftlB 
0 b ©Hfc ra7&#8m U-^s-f > h 5 b^sSS-TSo 
dcD«t^frti^ ^St^l 1 b£J:Vai£tttt2 a, 2 b k— 
#13 a s 3 b£— #*iJ5&£: bT^i^— >s >WllIlfeSirt6i:-rsfe«)s kHI* 

iia s ib comwm.&i$±.-& d> sfes ^s*r^ 1 b & mzLmm 2 a 
m^comm 12. 

lit afe D n K 2 5 fcfclU-MEI-Zr -5 o 

H.24fcJ:T5BI2 5^i\"C N il 8:fe£tFBI"l 9 fcSsTHlli<0^ 9 ^1^1— 
&#l±l^— bT*©ffitJB««l6T$o' 5 a- 5 d«R^#»ElfD 

— ^ U— i?a-f > K 6 a~ 6 dKxl/^-i' a >ttffl@feitT?ife 5o 

±M\^tzmM<Dj&m 9 -e&s ^ i/^— : > 3 >$fl/s d — * y — s> 3/f > h ^tse 

^•T<t-5fc. P3tB#^3 8 afc'-fe^A^P3«*»^»2 0 a^S^RB^ 

£312 0 boF^tRff^tf D"^ y-S^s-f > h 5b4««U RtB#^3 
8 c £*7# AteHmmm^ 2 0 c O^tR^itf D-^ ij - i? > h 5 
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^p_# 1; —s? 3 ^ > b 5 d ^ISSf £o 

d(7)J;at-"rti«s ^RlJttl a~l d*5J;OTJ^M^2 a~2 d h--ifc^fci^ 
3t3 a~3 d^-#^^^bT^l/^<-^3>frtlI|^^nrtgi:-r5fc:^ £R*>f 
mi a~ 1 dCD^W^S^^Ds a~l dfr£§iJ£Stfi!2 a 

<^ fro. ^M#S^«^^^t^<r>^^B©H^?)^'fb^ia§^^* J 

mmcDWM i 3 . 

®E!T-&Ds EI2 7&PI±@EIT*&£o 

HI 2 6 ££-0^2 7 {CjolMT, 018 ^oJLtFDS 1 9 i3^"i"^^®?f$Si 9 ill^I ' 
ffifrUM— ^^ftbT^©^Bjy:#B&-rSo 3U-3 1 dfci:R7B#$E 

±^b£§^©^9-e&s -^5fC^3 a~3 d^7k^^"[Rl^ln]itTK«b 
TV^§#\ iCDHlOB113t-^ 0 2 6 23c3;lFEI2 7fc^?-cfc-5^ — 
.SJS3 a~3 d£f4&-t#£lRJttTl£EU RJF^SM 3 8 a~3 .8dmt 
s RMtf ^> F 3 1 a~3 1 d^ffiV\5o 

£<D «t 5 tttiil ^ 5> lz3i£tMm 1 a ~ 1 d fr £ gJSSif^ 2 a-2d^O 

?c£&<T>^ i-mm<D % 'MMbfrM#-£ t5o 

dO^ic^n^ ^©9 0Jg^<> i^o, RiS^SSiltfe 

^#tt^«^a^^^<7-^vx$JMIlI^a«i:D±TOT>^^«lS^^ 

^ivj^r^^fr-??^ fbmh, mkmi&£w&ftfe&&^m-z, fro, 

o 
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3 * £ IF* 4 <D£7^lltMff-& Bttfc TMfiasi£-r 3 h t? s efc t) ./>M*b * El 

»l^itJ«2(Oj©^Sm*RI-?Kttfc-C3£ffiB»U S6 3;te«J;irig 

4 (D^mwLm^m—m^^xMnwm^ m 5 * ±rfim 6 (Dtemmwm&m— 
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d 

£ fe, « 1 43 «fc W» 2 Ogtttt T>ttHItt* K-B^fc TMffEfi-r 3 - £ T! 

* fes no RB#ate .o - # u — i?aj>h£m2cD ?mm®m p - * u — 

* >J — i? 3 >f > b fcfcfg 1 * itfSB 2 ©RE**** P U — S> 3 >T > h hlH^f* 

<, fro. ^#tt^»^a^^^<T>^^«©M^3^7T^b^El§^h^ 

S fe K)s £ £ fc££f*«5fr £ I'JSftfil * t?.01S^ * ^ * < UWM- T? § s »:f#tt£ 
f£^£:ft<U fro, -5 :r>er:^g©Mfc3'J^'fbfr 

4©j©&a»*«*W-Jgtt(ct36firB*U IB l*J:T«B2<D*tWT^iatt 

^RJCT^frlBBU jB3*«fcVlB40*^T^ieiEl»*l3— M&tZT 

MfrlBB U SB 5 * «t IB 6 T #H£0E& £ X MfrlBBf S £ 
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a fclEff ^tis So. Sg 5 ©RtB#^p U -S> 3 >f > h tt±iBfg 1 ~H 4 
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m ^ © m m 
mm t. v c 01 2 © R * n±istg i © rjb#«« p - * u - y a 

»w&tfeSfcg?«5£nfc!B loRjgfifD-^ u— > d©ig i© 

%m?2>m 2 ©iE^^St^fcx c©JI 2 ©IE^#?&^f;:g^;h,fcSg 3 ©IE 

3. lt^S2^f3«©T>^^«^j3^T N 

±ib» i &v> big 3 ©iE^-R^#^^mgp^ lts je^b- nmmwm 

4. gt^TB2^fiBtt©T>^^g^VNTs 

_hl3ll 1 & V> big 3 ©jE2J7£- R^ltft«9eift«2: bTs IE#j£- R^#*@ 
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fg i '©<ii«#8tiiift t> -©n i ©^^nnii^^^^nfe^ i <D%zmm$im 

31 2 tD^TB^^^^^ti^ 2 ©<i$?#]|£[p]8&^ cicd^ 2 <D®m#M®m 

0mK:^^tifc^ 3 (Dmnm&mn, ±mm 3 ©«#itiii^£^£nfcig 

s -f > h k m.fe«i*|qi**B& 9 0 2 © P9J£3*8rtSf n y 3 4 > 

±i30 1 ^ivi 2 (o^mm^m^n-w^K^-c^nwM u ±isjg 3 

7. itifc©SMSt^ 01 ££t>*Jg2©— Mits ±fBfl 1 ©-&$: 

fg 1 comzmm.^ ±i3fg 1 (omm^mmm^mm^tit^m 2 commmmmt 

s Jif3i§l:fc<fcmg2©^#$1^^ 

2 (D^^gllllJ^mm^tlfe^ 1 ©RT&aSiTgD U -S> 3 f > h £s ' CI© 

m 1 ©P3^^n-^ u 3 ^ > h t^M^tife^ 3 omwiftmrnmn, ^ 
.©sg 3 (Dm&frmmmzmnzftfrm 3 ©wttts ±ib^ 3 amm^m® 
m^m^nt^m4(D^m^.mii, ±mm 2 ©-^^^^n^ii 4© 
m%Lfrm®&£, ?.(Dm4 (Dm^mm^mm^tit^m 5 ©Mtt ± 
ibh 4 ©is^giipi^^^^nfe^ 6 (ommm^m ^ ±mm 5 6 © 
^^mtc^^nfe^ 5 ©is?fcfr$iiE]g8^ c©i5 ©M#itii]i§g^$i 
^nfe^ 2 ©ra£#$mD-* 'j-^a>f>h^ ci©ig 2 ©rtB^wp-^ 
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u— ^a>r > ht^^n^6©TO^|5iiesa N 'c:©ft6©<ii»#«iiii&fc 
ssti^nfeis 7 cdj©£#mf fcs ±g3Sg 6 o<s^«iHiBSfcfi?ssi^nfe^ 8 ©*g 

is ±K3il 1 2 ®#tt«Tatt@&£&llfc3ftfeg 7 ©<g&#f$HIB& 

s ^®i7 ©ig«#*iiiiB&fcSifc3ftfeft 3 on^»«ep-^-u -5>a -f > r 

8. It:£^7fcf3«s©:r>^:7^tt£:j3V^ 

_tl3il 1 * «t VMS 2 -©^*S«*ra--?BttfcTa£fTB» U _bI3fg 3 

m 4 <offi»#***ra-jgttfcTMff ki»u ±bb^ 5 £«fctm 6 ©*g?&#$m 

T^KCTMffiBJ® U. JtlBfg 7 fcittft 8 cD^#^^im-7B«fcTM 
ffBB»U ±fflft l^i?T»2©#Kft«T^(ftISIK*H— 3BttC-C36fTlB«bfe 

9. tt8c©&lttft£s f 1^J:^2 0-»^J:s JtSBSg 1 <0— Jtofifc 

«#fc»ifc$nfc* i ©RtB#^d-^ >j-^a-f > h c©n 1 ©rtB# 

^p-^ u— i? 3 -f > h te&^<^fcft l©iB«#«ll3fi&i:N ±iBf|2©— * 
M*ff|{-^^nfe^2cDR^#^D-^U-^3-f> C©^2©RtB 
^^d— * V — V-a-i > hfc^^tufe^2®^^H6HIJ^ais ±lBHl*5<t 
tfft 2 ©««^«tlll8&fcg?^nfc* 1 cD#^mT^tKHJ^h, ±f3ft 1 43 itr 
ft 2 CDfitt^ltlBlft&m^n^ft 2 ©#**T4WBIIIB*fcN ±8Bft 1 :fe«ktrft 

2 (o'm^T^mmm^m^titzm 3 ©M#gttiis&^ ^©^3 ©b^^is 
m&temmztifcm 3 ©r^s^d— * u -s> a » ^ fc^t 

10. mmnzimmt., mi^^nrnz^-^mmmts ±ibj§i©-& 
ft 2 ©^^[simiis ±iaft 1 ^.ktFft 2 (DmifcftMm&Ki&mztitcm 1 © 
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«Wf Tdtt'iHittks ±ia« i * Air* 2 ©ois^i^efc&ttsftfcsi 2 

. 11. ^©S^hs ^l*5<ttf^2©-^^#|hs ±f3H§lcD-& 

g?iK^nfejii©R^attPD— ^ v—vaj > h^s d©fgi©R7fc#MWp 
u^-i?3-r> hkmmznteMKDm&frMm&ii, ±e« 2 

migiR&^seR^n^ 1 T#suii»ks ±sbjb 1 *«fcrr»2 ©<b^« 

(l]^^^^tbfe^2©#^T^tlimils ±fB^l^«fcU f ^2©«^T^ 

12. »^l.ltCfa«CD7 , >5 1 ^Sfcj3^^ 

13. M^JBl 2^|BttcD^>7 i ±^S{c43V^-Cs 

±IBfS 1 <Dnj&m%mv—9 U-S?a>f > h tfg 2 ©RMifD-^ U -$> 

U - 3 >f > h &±f 3fg 1 3&£.XF$& 2 © R7fcz»^ n-*y-ya'f>hfcl5HE 



14. fc#©£i<H»^ ii~i4o-MM^ ±iem 
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is 2 (DM^mmm^mm^nr^m 1 ©#$WT#iigtiigg^ ±k* i 

«t^«fe^nfe^3<op3^3is[WD-^ y-^a-r > hii> £©&3©rc^$R 
flpp— ^ u— ^a-r > hfcg?^nfeii3©<B«[^iitia8Si:N ±iefg4©-&;$ 

sg 4 ©{g»[^«iiBiKfcS«s* ©#&w t ^ttisitt ±mm 3& «t vie 
4 ©ti»^iK@j&£&tt3ftfc £ 4 ©#m t fr&mmts ±mm 1 ©^&^ t 

zntam 2 ©^^m^s ±ibsb 3 <Dm$mTfi-m\E\ffikimM$nfcm 3 ©*e 
±mm4(DmmmT^mmizmm^tir^m4<Dmm^t, ± 
mm 1 ^ivi 3 <Dfetem®.miz.mm$tifcm 5 o^tT^iBfcs ±bsb 
2 43 «t ib 4 © 6 ©^w t ^niss k ^ ±ia» 5 & 
xnm 6 (Dm&^Tfrmm&temmgftfcM 5 ©^^inamts ^©ig 5 ©{g 

1 5 . mmoBLMMt, mi~m4 (D-^mm^t, ±mm 1 ©-&sfett 
1 (Dm%L&m®mt, ±mm 2 ©— ^mmm^mm^ntcm 2 
©{g^ismss ±gate ns&xtm 2 ©^^mnusSKi^^nfe^ i'©an* 
^t^hiss^ ±mm 1 *5<fcv^2©M^Mnimt^$tife^2©^« 

n 4 ©-ifaB«»fcjfai**ifc« 4 ©ffi^Ni mmts ±mm 3.&zxfm 4 ©^ 
ftfmm&tzmik&tittm 3 ©#m^t#ikises^ ±ib^ 3 is&vm 4 ©*n?& 
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fcSafc**ifcJ6 1©*EtB#^^ ±BII2©aiiWT5«|HllSK:»4fc*iifc* 

n 4<ommmm.mizmm^tir^m 6 ©iatT^pfcs ±13^ 5 #£z?m 6 

K nfe P9^«fD — * - 2; a ^ > h fc c £#i!c fct57 

16. mmcD&MMt, il^4©-MM^s ±1301©— 

*tsa»*nfcni 1 ®rtB^w^> f ^ ^©n 1 ©p3tb#$e^> kj?ss» 

ZMtM 1 ©R7&#Sfc^P— * 'J— 5>a>f > h £s C©»10RM»f P-^ 
y -i?a -f > h fcgSKJ^ftfeSS 1 ©^StffrKIIIfcfcs ±1311 2 ©— tattSirSfcge 
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